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Available online 9 November 2013A 57 year old male patient presented with Lt proptosis,
hyperaemic eye, swelling of eyelids and total ophthalmoplegia,
continuous pulsating sensation is reported by the patient over
his left eye with headache and rapid deterioration of visual
acuity over the last 7 months (no light perception). The condi-
tion started 2 years ago not proceeded by trauma or any eye
problems by swelling of the lower eyelid with injected red
eye that was managed as an inﬂammatory condition. With
the development of proptosis and rise of intra-occular pressure
(7 months ago) CT and MRI were done that conﬁrmed the
presence of an abnormal vascular mass occupying the ante-
ro-superior aspect of the globe and implicating the superior
rectus muscle. Diagnostic angiogram including selective oph-
thalmic artery injection conﬁrmed the presence of a small
1.5 cm high ﬂow AVM receiving numerous feeders from the
ophthalmic artery distal to the origin of the central retinal
branch. Numerous collaterals are also detected from the epsi-
lateral external carotid (internal maxillary, temporal and mid-
dle meningeal) as well as through midline communications
from the contralateral internal and external carotids as well.
The lesion is drained anteriorly through the dilated superiorophthalmic vein, angular vein to the facial vein. Surgery after
preoperative embolization was the decision taken by the
attending ophthalmologist, neuro-surgeon and neuro-interven-
tionist. The procedure was done under general anesthesia. An
intravenous bolus of 5000 IU of heparin was given after the
right femoral approach. Using 6F sheath a 6F Envoy angled
guiding catheter (J&J, Miami Lakes, Fla) was placed in the
distal Lt internal cervical carotid and multiple trials through
different ophthalmic feeders to reach the nidus were attempted
by Marathon (ev3, Irvine, California) over mirage 0.008 (ev3,
Irvine, California), Failure to reach a distal safe position to
start the embolization changed the strategy to venous ap-
proach by direct puncture of the facial vein guided by road
mapping. An Echelon 10 microcatheter over a Transcend 14
microwire (Boston Scientiﬁc, Fremont, Calif) was retrogradely
advanced through the angular and superior ophthalmic veins
to reach the nidus. A single GDC coil 9 · 30 (Boston Scientiﬁc,
Fremont, Calif) was deployed to make a mesh upon which a
2.5 cc mixture of modiﬁed acrylic glue (Glubran; GEM Srl,
Viareggio, Italy) with ethiodized oil (Lipiodol; Guerbet, Aul-
nay-sous-Bois, France) 80% Glubran/20% ethiodized oil was
injected to avoid distal venous migration. The microcatheter
was ﬂushed with a 5% dextrose solution before injection of
the mixture under subtracted ﬂuoroscopy guidance. To avoid
trapping the microcatheter, the injection was stopped and
the microcatheter was pulled back before 5 min. Complete
occlusion of the malformation and the feeders was conﬁrmed
by global and selective angiograms Fig. 1. The patient felt
no pulsation on recovery and reported a signiﬁcant relief.
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of the AVM. After 8 months, clinical improvement in the form
of marked regression of the swelling redness and proptosis was
noted with minimal visual improvement to reach light percep-
tion. Control angiogram conﬁrmed stable closure of the mal-
formation and further clinical follow up was the decision
taken by the attending physicians rather than to continue to
surgery.Fig. 1 (A and B) Lt internal and external angiogram showing the art
percutaneous puncture of the facial vein. (D) Embolization done by a
angiogram showing closure of the malformation.1. Discussion
Vascular malformations of the orbit are classiﬁed on hemody-
namic concepts into subtypes. Type 1: lymphangiomas or com-
bined venous-lymphatic system malformations with no ﬂow
within. Type 2: low-ﬂow lesions, including distensible, directly
communicating venous malformations and non-distensible
lesions with little venous communication. Type 3: witherial feeders to the anteriorly located inta-orbital AVM. (C) Direct
single 9 · 30 GDC coil and 2.5 cc of 80% glue. (E and F) Final
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and cavernous hemangiomas (1).
AVMs are high-ﬂow communications between arteries and
veins, bypassing normal capillary bed. Orbital AVMs are rare
lesions. A review of the literature disclosed only 36 reported
cases of orbital AVMs (2).
The most common presenting feature is proptosis, followed
by periocular complaints e.g. mass, pulsation, edema and pain.
Most lesions are located in the superior orbit. Spontaneous
hemorrhage is uncommon with only 1 case being reported
(3). This is in contrast to histologically similar cerebral AVMs,
which manifest most commonly with hemorrhage and are
responsible for 1% of all strokes (4). There is a tendency for
orbital AVMs to expand slowly, with factors such as menar-
che, pregnancy and trauma implicated in their growth (2).
Orbital AVMs are best considered to be congenital
hamartomas, with trauma possibly precipitating hemodynamic
changes, leading to symptoms. According to their location,
they are classiﬁed into three types: purely orbital, orbital and
periorbital, and orbital with retinal or cerebral AVMs (Wy-
burn–Mason syndrome). The ﬁrst two groups are more com-
mon. Wyburn–Mason syndrome can include any
combination of cutaneous angiomas with retinal, orbital, and
cerebral AVMs. Cutaneous manifestations being the least
common (5).
Diagnosis of orbital AVMs is based on angiographic ﬁnd-
ings including a dilated proximal arterial system, a nidus and
distal rapidly ﬁlling venous outﬂow. The diagnosis can be
aided by clinical history and non-invasive tests, such as ﬂow
Doppler studies, and by computed tomography and magnetic
resonance imaging to determine the extent of the lesions. Dif-
ferential diagnosis includes orbital vascular lesions with similar
clinical features, such as carotid-cavernous ﬁstulas, orbital
arterio-venous ﬁstulas (AVFs), and cerebral AVMs with drain-
age into orbital veins (2–6).
The management of orbital AVMs should be in a multidis-
ciplinary approach. The slow growth and the low incidence of
hemorrhage permit observation in many cases. Regression is
well documented in cerebral AVMs but has not been reported
in orbital lesions. Indications for intervention include visual
compromise, patient discomfort related to symptoms, and
when the lesions extend outside the orbit. The primary treat-
ment for orbital AVMs is surgical excision with or without
preoperative embolization. Radiotherapy has been used for
cerebral AVMs; however, this method has not been used for
orbital lesions (7).
Endovascular trans-arterial embolization alone has been
successful in treating small lesions with high surgical risk (8).Also trans-venous embolization of intra-orbital arterio-venous
ﬁstulas has been reported successfully by some authors (9–10).
Venous route by direct puncture of the facial vein (draining
vein) was used in our case to reach the anteriorly located arte-
riovenous malformation to be embolized. Obliteration of the
nidus was achieved completely at the end of the procedure
and in the follow up angiogram done 8 months after the
procedure.
2. Conclusion
Direct trans-venous embolization for orbital AVMs can be
useful in achieving complete cure leading to marked relief of
symptoms and improvement of visual acuity.
Conﬂict of interest statement
The authors have no conﬂict of interest to declare.
References
(1) Rootman J. Vascular malformations of the orbit: hemodynamic
concepts. Orbit 2003;22(2):103–20.
(2) Warrier Sunil, Prabhakaran Venkatesh C, Valenzuela Alejandra,
Sullivan Tim J, Davis Garry, Selva Dinesh. Orbital arteriovenous
malformations. Arch Ophthalmol 2008;126(12):1669–75.
(3) Moin M, Kersten RC, Bernardini F, et al. Spontaneous hemor-
rhage in an intra-orbital arteriovenous malformation. Ophthal-
mology 2000;107(12):2215–9.
(4) Brown Jr RD, Flemming KD, Meyer FB, et al. Natural history,
evaluation, and management of intracranial vascular malforma-
tions. Mayo Clin Proc 2005;80(2):269–81.
(5) Dayani PN, Sadun AA. A case report of Wyburn–Mason
syndrome and review of the literature. Neuroradiology
2007;49(5):445–56.
(6) Yazici B, Yazici Z, Erdogan C, Rootman J. Intraorbital arterio-
venous ﬁstula secondary to penetrating injury. Ophthal Plast
Reconstr Surg 2007;23(4):275–8.
(7) Arterio-Venous Malformation Study Group. Arteriovenous mal-
formations of the brain in adults. N Engl J Med
1999;340(23):1812–8.
(8) Tsai FY, Wadley D, Angle JF, et al. Superselective ophthalmic
angiography for diagnostic and therapeutic use. AJNR Am J
Neuroradiol 1990;11(6):1203–4.
(9) Deguchi J, Yamada M, Ogawa R, Kuroiwa T. Transvenous
embolization for a purely intraorbital arteriovenous ﬁstula. Case
report. J Neurosurg 2005;103(4):756–9.
(10) Lin CJ, Blanc R, Clarenc¸on F, Piotin M, Spelle L, Williams M,
et al. Transvenous embolization of an intra-orbital arterio-
venous ﬁstula using Onyx. J Clin Neurosci 2010;17(6):783–5.
